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Executive Summary 
This report contains the elements required by Waste Discharge Requirements (WDR) 96-248 
(Permit) for the combined 2006 fourth quarter and annual report.  This is the eleventh annual 
report prepared under this Permit.  Compliance monitoring networks discussed in the report 
include: 
• Wastewater monitoring for the sewage evaporation and percolation ponds  

(in Sections 2.1, 2.2, and 2.3) 
• Ground water monitoring for the sewage evaporation and percolation ponds  

(in Sections 2.4 and 2.5)  
• Observations at the percolation pits (in Section 3.0). 

 

Monitoring data indicated compliance with the limits for the ground water and wastewater at the 
sewage evaporation and percolation ponds.  No data gaps were identified and there are no 
obvious impacts to ground water around the sewage ponds in 2006. 
 
None of the permitted mechanical equipment percolation pits overflowed during 2006.  
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1.  Introduction 
This report satisfies the 2006 combined fourth quarter and annual monitoring and reporting 
requirements of the Central Valley Regional Water Quality Control Board’s (CVRWQCB) 
Waste Discharge Requirements (WDR) 96-248, hereafter Permit (CVRWQCB, 1996).  It details 
the monitoring results of one compliance monitoring network and visual observations at a second 
wastewater disposal system. 
 
The first network analyzes samples of ground water beneath, and wastewater discharged into, 
sewage evaporation and percolation ponds (ISWP) (sewage ponds) where sanitary waste is 
treated.  The second network entails visual monitoring of five percolation pits that receive 
mechanical equipment wastewater. 
 
The Experimental Test Site (Site 300), operated by Lawrence Livermore National Laboratory 
(LLNL), is located in the Altamont Hills approximately 10.5 kilometers (6.5 miles) southwest of 
the city of downtown Tracy, California.  Figure 1 shows the locations of the equipment 
percolation pits in the Explosives Process Area and the sewage ponds in the General Services 
Area. 

 
Figure 1.  Location of sewage evaporation and percolation ponds and equipment percolation pits. 
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2.  Sewage Evaporation and Percolation Ponds 
2.1.  Compliance Monitoring Program 

Monitoring required for the sewage ponds is specified in the Monitoring and Reporting Program 
(MRP) 96-248, Revision 2 (Condon, 2006), of the Permit.  Applicable reporting requirements 
are found in the Standard Provisions and Reporting Requirements for Waste Discharge 
Requirements (CVRWQCB, 1991) and in the MRP. 
 
Quarterly samples of wastewater flowing into the sewage evaporation pond are collected for 
analysis by grab sampling from a location west of the pond (sampling location ISWP in 
Figure 2).  ISWP is a manhole that captures all waste streams before they flow into the pond. 
The samples are analyzed for electrical conductivity (EC, also known as specific conductance), 
pH, and biochemical oxygen demand (BOD). 

 

 
Figure 2.  Site 300 sewage evaporation and percolation ponds and ground water and 
wastewater compliance monitoring locations. 

Quarterly wastewater samples of the pond contents are collected by grab sampling from a dock 
at the eastern end of the sewage evaporation pond (sampling location ESWP) and analyzed for 
pH, EC, and dissolved oxygen (DO).  Any discharge from the sewage evaporation pond to the 
sewage percolation pond (sampling location DSWP) is grab sampled and analyzed for BOD, EC, 
total and fecal coliform bacteria, and pH. 
 
Observations of the pond are made and recorded at least monthly for freeboard, color, odor, and 
levee condition.  Appendix A contains the fourth quarter field observation logs for the sewage 
ponds.  Some animal burrows were observed in the levee from time to time.  These burrows 
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continue to be monitored by operations personnel to ensure that the integrity of the levee is not 
compromised. 
 
Leak detection and monitoring compliance at the sewage ponds is accomplished by monitoring 
the shallow ground water beneath and adjacent to them.  Ground water monitoring includes 
semiannual sampling and analysis of the collected samples for EC, nitrate, total and fecal 
coliform bacteria, and pH.  Ground water elevations are routinely recorded and contoured. 
Figure 2 shows the locations of the monitor wells with respect to the ponds.  Specifications for 
each well are given in Appendix B. 
2.2.  Wastewater Sampling and Analysis 

Calibration is performed on DO, EC, and pH meters less than 12 hours before sampling.  DO, 
EC, pH, and temperatures of the samples are measured and written on the field tracking forms 
(field logs) when the grab samples from ISWP, ESWP, and DSWP are collected.  Chain-of-
custody (CoC) forms are filled out appropriately and signed by the sampler for each analytical 
laboratory to which the samples are transferred;  CoC numbers are also written on the field logs. 
Analytical methods used are appropriate EPA-approved Methods (U.S. Environmental 
Protection Agency 2005) or Standard Methods (Clesceri et al., 1998). 
 
Fourth quarter samples from locations ISWP and ESWP were collected on November 15, 2006.  
Wastewater samples are collected, analyzed, and results entered into the Environmental 
Protection Department’s database according to a complete set of written protocols known as the 
Environmental Monitoring Plan (Woods, 2005). 
2.3.  Wastewater Monitoring Results 

All required wastewater monitoring parameters for the sewage ponds were in compliance with 
the Permit’s provisions and specifications throughout 2006.  Appendix C contains the logs 
including field measurements for fourth quarter wastewater monitoring.  There was one 
discharge that occurred during the first quarter (Table D-4) from the evaporation pond to the 
percolation pond during the year (Brown 2006).  Historical plots for all monitoring data and 
tabular summaries of the 2006 data are included in Appendix D. 
2.4.  Ground Water Sampling and Analysis 

Semiannual sampling of ground water from wells at the sewage evaporation pond was conducted 
during the first and the third quarters of 2006.  Ground water samples were collected, analyzed, 
and results entered into the Environmental Protection Department’s database according to a 
complete set of written protocols (Goodrich and Wimborough, 2006).  The monitor wells were 
purged and sampled according to prescribed methods assigned to each monitor well.  The 
collected samples were transferred to an offsite analytical laboratory for analyses of EC, nitrate, 
and pH, as well as other analyses specified by the ground water monitoring field logs.  Following 
the initial sampling event, each well was treated with a pre-calculated dose of chlorine and 
pumped to circulate the chlorine throughout the water column.  On the following day, wells were 
purged and tested for residual chlorine and samples were collected and analyzed for total and 
fecal coliform bacteria at an offsite analytical laboratory.  Wells that tested positive for chlorine 
were pumped until chlorine was not detected prior to sampling, according to the aforementioned 
written protocols. 



UCRL-AR-125915-06-4 LLNL Experimental Test Site 300 Annual/Fourth Quarter Report 2006 
 Compliance Monitoring Report for WDR 96-248 

 

WGMG07:017:SSG:RAB:mdv 
 

5 

2.5.  Ground Water Monitoring Results 

Semiannual ground water samples were collected and analyzed during the first and third quarters 
of 2006.  All monitored parameters were in compliance with the Permit limits during 2006.  No 
coliform bacteria was detected in any ground water samples and concentrations of nitrate 
detected in ground water samples collected and analyzed in 2006 remained below the drinking 
water maximum contaminant level (MCL) of 45 mg/L for all nine wells in the monitoring 
network.  For each monitor well in 2006, concentrations of nitrate detected in the samples 
collected were approximately equal to the mean concentration of nitrate detected over the 
monitoring history. 
 
Historical data plots and tabular annual summaries of the analytical data are included in 
Appendix E.  Historical concentrations of nitrate (as NO3) in ground water upgradient of both 
sewage ponds in this network have ranged from < 0.4 mg/L in monitor well W-7E to 26.9 mg/L 
in monitor well W-7PS (in August 2001).  Historical concentrations of nitrate in ground water 
samples collected downgradient of both sewage ponds have ranged from < 0.44 mg/L to 54.5 
mg/L in monitor well W-26R-05 in August 2001.  LLNL will continue to monitor these wells 
and any discharges into the percolation pond. 
 

Appendix F contains the ground water elevation contour maps (Dibley et al. 2007) for the 
shallowest ground water zones (Hydrostratigraphic Units [HSUs]); these maps were produced 
for the LLNL activities conducted under the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) for the Compliance Monitoring Program (CMP).  
The CoCs and laboratory analytical results are stored at LLNL and are available upon request. 

 

3.  Percolation Pits 
MRP 96-248 requires monthly inspections of the percolation pits at Buildings 806A, 827A, 
827C, 827D, and 827E (see Figure 1).  Sampling and analysis for metals are required whenever 
an overflow occurs.  There were no overflows from any of the permitted percolation pits to the 
ground surface during 2006, although there may be standing water that has yet to percolate in 
some of the percolation pits at any given time.  Appendix G contains the fourth quarter field 
observation logs for the percolation pits. 
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Appendix B.  Summary of sewage pond well specifications.  

Well HSU Easting Northing 

Ground 
Surface 

Elevation 

Measuring 
Point 

Elevation 

Screen 
Top 

Elevation 

Screen 
Bottom 

Elevation 

Bentonite 
Top 

Elevation 

Filter pack 
Top 

Elevation 

Well 
Bottom 

Elevation 

W-7E Tnbs1 1,711,708 414,581 506.70 509.28 447.90 428.70 453.70 451.70 428.70 

W-7ES Qal- 
Tnbs1 

1,711,719 414,586 506.41 509.71 491.41 481.41 496.41 495.41 479.61 

W-7PS Qal- 
Tnbs1 

1,711,773 414,782 506.10 508.78 489.60 486.60 494.10 492.10 486.60 

W-35A-04 Qal- 
Tnbs1 

1,712,036 414,642 504.07 503.98 485.07 475.07 494.87 486.27 475.07 

W-26R-01 Qal- 
Tnbs1 

1,712,267 415,036 506.74 509.71 486.94 481.94 494.24 490.74 476.94 

W-26R-11 Qal- 
Tnbs1 

1,712,198 414,961 504.07 503.98 485.07 475.07 494.87 486.27 475.07 

W-26R-05 Qal- 
Tnbs1 

1,712,339 415,070 504.07 503.98 485.07 475.07 494.87 486.27 475.07 

W-25N-20 Qal- 
Tnbs1 

1,712,371 414,923 504.07 503.98 485.07 475.07 494.87 486.27 475.07 

W-7DS Qal- 
Tnbs1 

1,712,206 414,880 504.07 503.98 485.07 475.07 494.87 486.27 475.07 

Note: All measurements are made in feet; elevations are in feet above mean sea level. 

HSU = Hydrostratigraphic unit. 
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Appendix D 
 
This appendix contains graphical and tabular summaries of the sewage evaporation and 
percolation ponds wastewater monitoring data.  The monitoring requirements of WDR  
96-248 began in the fourth quarter of 1996.  Monitoring data at the sewage ponds from samples 
collected and analyzed on a routine basis since that time are plotted; the tabular summary 
includes only data from samples collected in 2006. 
 
Wastewater influent monitoring at location ISWP consists of pH, electrical conductivity (EC), 
and biochemical oxygen demand (BOD).  Routine wastewater monitoring at location ESWP 
consists of pH, EC, and dissolved oxygen (DO).  A continuous discharge from the sewage 
evaporation pond into the percolation pond at location DSWP began in January and continued 
through the first quarter of 2006.  A sample of the discharge was collected on January 4, 2006, 
and analyzed for pH, EC, BOD, nitrogen-bearing nutrients including nitrate, and fecal and total 
coliform bacteria. 
 
Each two-dimensional graph plots concentration on the vertical axis versus time (years divided 
into four quarterly sampling periods) on the horizontal axis.  Units of measure are given on the 
vertical axis label and in the header at the top of each page.  Values above the analytical 
reporting limit for each analyte are plotted as solid diamonds, and values below the analytical 
reporting limit are plotted as open inverted triangles.  Data determined not to be valid are not 
plotted. 
 
Tabular summaries of the observations are contained in Tables D-1 to D-4, starting on page 
 D-17. 
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Table D-1.  2006 summary of sewage pond observations. 

 
Month 

 
Freeboarda 

 
Color 

 
Odor 

 
Levee condition 

January 0.61 –0.55 b Green Slight Animal burrows and erosion are okay, 
weed control is okay 

February 0.59 b–0.60 b Green None to slight Animal burrows and erosion are okay, 
weed control is okay 

March 0.58 b–0.59 b Green None to slight Animal burrows and erosion are okay, 
weed control is okay 

April 0.61-0.57 Green to green-
brown Slight Animal burrows and erosion are okay, 

weed control is okay 

May 0.62-0.71 Brown to brown-
green None to slight Animal burrows and erosion are okay, 

weed control is okay 

June 0.71-0.74 Green None to slight Animal burrows and erosion are okay, 
weed control is okay 

July 0.70 –0.65 Green None to slight Animal burrows and erosion are okay, 
weed control is okay 

August 0.69–0.74 Green Slight Animal burrows and erosion are okay, 
weed control is okay 

September 0.75–0.74 Green Slight Animal burrows and erosion are okay, 
weed control is okay 

October 0.72–0.75 Green Slight Animal burrows and erosion are okay, 
weed control is okay 

November 0.69–0.73 Green to green-
brown Slight Animal burrows and erosion are okay, 

weed control is okay 

December 0.64-0.69 Green Slight Animal burrows and erosion are okay, 
weed control is okay 

 

a Minimum freeboard is 0.61 m = 2 ft. 
b Freeboard in the evaporation pond was slightly less than 0.61 m (2 ft), as the evaporation pond overfilled and then 

continuously discharged to the percolation pond. 
 
 
Table D-2.  2006 sewage wastewater influent monitoring results (Location ISWP). 

 
Parameter Permit limits First quarter Second quarter Third quarter Fourth quarter 

pH (units) 6.5 < pH < 10 8.7 8.5 7.9 8.6 
EC (µmhos/cm) None 1,802 1,420 1,070 2,150 
BOD (mg/L) None 390 180 122 1,110/890a 
 

a Sample and duplicate sample results for intralaboratory comparison. 
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Table D-3.  2006 sewage evaporation pond monitoring results (Location ESWP). 

 
Parameter Permit limits First quarter Second quarter Third quarter Fourth quarter 

pH (units) None 9.9 9.6 9.5 9.0 
EC (µmhos/cm) None 4,560 4,850 5,770 6,110 
Laboratory DO (mg/L) 1.0 (min.) 22.64 5.89 21.7 11.5 
 

 
 
Table D-4.  2006 sewage percolation pond discharge location (Location DSWP). 

 
Parameter Permit limits January 4 

pH (units) 6.5 < pH < 10 9.4 
EC (µmhos/cm) None 4,620 
BOD (mg/L) None 45 
Fecal coliform  (MPN a/100 mL) None 30,000 
Total coliform  (MPN a/100 mL) None 30,000 
Nitrate as NO3 None <1.0 
Nitrite as N None 0.15 
Ammonia as N None 1.5 
Total Kjeldahl nitrogen None 25 

 

a MPN = Most probable number (of organisms). 
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Appendix E 
 
This appendix contains graphical summaries of ground water monitoring data since 1993 and a 
tabular summary of 2006 ground water monitoring data from the sewage ponds ground water 
network. 

The plots display the field parameter of ground water elevation and the analytical results of pH, 
electrical conductivity (EC), total coliform bacteria, fecal coliform bacteria, and finally nitrate 
(as NO3).  The upgradient (background) monitoring wells W-7E, W-7ES, and W-7PS are always 
plotted first for each analyte. 

Each two-dimensional graph shows concentration plotted on the vertical axis versus time on the 
horizontal axis.  Units of measure are given on the vertical axis label and in the header at the top 
of each page.  Values above the analytical reporting limit for each analyte are plotted as solid 
diamonds, and values below the reporting limit are plotted as open inverted triangles. 
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Table E-1.  Sewage pond ground water semiannual monitoring results, 2006.  

Parameter Well Permit limit 
First 

quarter  
Third  

quarter  
General    (field)  (field) 
pH (pH units) W-7E None 8.53 8.55 8.18 8.33 
 W-7ES None 7.86 7.69 7.62 7.34 
 W-7PS None 8.12 7.35 8.02 7.37 
 W-35A-04 None 8.17 7.68 8.10 7.48 
 W-25N-20 None 7.98 7.60 7.91 7.49 

 W-26R-01 None 8.13 7.72 8.14 7.60 

 W-26R-05 None 8.16 7.98 7.91 7.73 

 W-26R-11 None 8.01 7.60 7.71 7.42 

 W-7DS None 8.04 7.72 8.16 7.46 

EC a   
a(µmhos/cm) 

W-7E 1 1,500 1,506 1,500 1,485 

 W-7ES 1 1,800 1,792 1,600 1,675 

 W-7PS 1 1,600 1,581 1,700 1,743 

 W-35A-04 1 1,700 1,753 1,700 1,660 

 W-25N-20 1 1,700 1,755 1,600 1,652 

 W-26R-01 1 1,500 1,478 1,400 1,461 

 W-26R-05 1 1,100 1,135 1,300 1,290 

 W-26R-11 1 1,700 1,672 1,700 1,660 

 W-7DS 1 1,700 1,740 1,600 1,656 

GWE b   (meters) (feet) (meters) (feet) 
 W-7E None 150.351 493.15 151.29 496.22 
 W-7ES None 150.317 493.04 151.54 497.06 
 W-7PS None 150.040 492.13 151.20 495.95 
 W-35A-04 None 149.973 491.91 151.11 495.64 

 W-25N-20 None 149.534 490.47 150.67 494.20 

 W-26R-01 None 149.619 490.75 150.66 494.18 

 W-26R-05 None 149.534 490.47 150.64 494.10 

 W-26R-11 None 149.713 491.06 150.88 494.88 

 W-7DS None 149.808 491.37 150.80 494.63 
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Table E-1.  Sewage pond ground water semiannual monitoring results, 2006.  (concluded) 

Parameter Well 
Permit 

limit 
First 

quarter  
Third  

quarter 
 

Bacteria (MPNc/100 mL)      
Fecal coliform W-7E 2.2 <2  <2  
 W-7ES 2.2 <2  <2  
 W-7PS 2.2 <2  <2  
 W-35A-04 2.2 <2  <2  
 W-25N-20 2.2 <2  <2  

 W-26R-01 2.2 <2  <2  
 W-26R-05 2.2 <2  <2  
 W-26R-11 2.2 <2  <2  
  2.2 <2  NA  
 W-7DS 2.2 <2  <2  
Total coliform 
(µmhos/cm) 

W-7E None <2  <2  
 W-7ES None <2  <2  
 W-7PS None <2  <2  
 W-35A-04 None <2  <2  

 W-25N-20 None <2  <2  
 W-26R-01 None <2  <2  
 W-26R-05 None <2  <2  
 W-26R-11 None <2  <2  
  None <2  NA  
 W-7DS None <2  <2  

Nutrients (mg/L)      

Nitrate (as NO3) W-7E None <0.5  9.4  

 W-7ES None 10  9.3  
 W-7PS None 17  15  
 W-35A-04 None 12  12  
 W-25N-20 None 11  9.8  
 W-26R-01 None 31  19  
 W-26R-05 None 0.73  16  
 W-26R-11 None 13  11  
 W-7DS None 11  10  
 

a  EC = Electrical conductivity, or specific conductance 
b  GWE = Ground water elevation above mean sea level 
c MPN = Most probable number (of organisms) 
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Appendix F 

Fourth Quarter Ground Water Elevation Contour Maps 

F-1.  References 

V. Dibley, M. Taffet, J. Valett, M. Denton, S. Gregory, T. Carlsen, Z. Demir, W. Daily, 
D. Mason, P. McKereghan, R. Goodrich, and S. Chamberlain (2007), 2006 Annual 
Compliance Monitoring Report Lawrence Livermore National Laboratory Site 300, 
Lawrence Livermore National Laboratory, Livermore, CA  
(UCRL-AR-XXXXXX-06) a. 

 
a Final report with current UCRL number will be available in March 2007; these figures are 

referenced from that report. 
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Fourth Quarter Field Observation Logs 
Percolation Pits 
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